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Epitome 

(57) [Abstract] 

[Objects of the Invention] Even when it faces pressing two or more punch with the ram of one 
shaft and a level difference and an inclination are between each punch, the press-ram structure 
which press distribution of each punch becomes uniform, and does not have fear of breakage of 
a press ram is offered. 

[Elements of the Invention] The lower limit section of a press ram 21 is equipped with the block 
object 26, and a hemisphere 30 and 30 — are attached in the lower part of a block object. While 
an inside forms in the upper part of a block object the 1st crevice 25 made into the concave 
spherical surface 27, the convex spherical surface 24 is formed in the lower limit section of a 
press ram, and field contact of these concave spherical surface and the convex spherical 
surface is carried out. Moreover, an inside forms in the lower part of a block object the concave 
spherical surface 33, two or more 2nd crevices 31 made into 33 — , and 31 — , and while 
external surface makes the convex spherical surface 32 and the hemisphere which considered 
as 32 — attach in them pivotable, respectively and makes each hemisphere contact them to 
each punch 22 and 22 — , respectively, it makes a flat side mutually those contact side 30a and 
22a— at them. 
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CLAIMS 

[Utility model registration claim] 

[Claim 1] It is between a press ram and each punch in order to press two or more samples to 
coincidence through these punch by pressing two or more punch caudad by the press ram of 
one shaft. While it is the press-ram structure in the press equipment to which the block object 
for transmitting the thrust of a press ram to each punch is made to come to intervene and an 
inside forms in the upper part of said block object the 1st crevice made into the concave 
spherical surface The convex spherical surface which enables field contact of the sliding of the 
inside of this 1st crevice is formed in the lower limit section of said press ram. While equipping 
with a block object in all the directions to a press ram in the rockable condition by making the 
1st crevice carry out fitting of the lower limit section of this press ram Two or more 2nd 
crevices where the inside was made into the concave spherical surface at the lower part of said 
block object, respectively are formed in the location corresponding to each punch. Fitting of the 
hemisphere made into the convex spherical surface an outside surface enables field contact of 
the sliding of the inside of the 2nd crevice of in these 2nd crevices is carried out pivotable, 
respectively. Press-ram structure in the press equipment characterized by coming to form the 
contact side of each hemisphere and each punch in the flat side which carries out field contact 
mutually while making each [ these ] hemisphere contact to said each punch, respectively. 
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DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[0001] 

[Industrial Application] 

This design is related with the press-ram structure of the hotpress equipment which is applied 
to the press-ram structure of press equipment, especially is used for press sintering of the 
diffused junction of metals, the ceramics, etc. 
[0002] 

[Description of the Prior Art] 

For example, when carrying out diffused junction of the sample of a pair in hotpress equipment, 
as shown in drawing 9 Arranging Samples M and M in the heat chamber 2 equipped with the 
heater 1 in the condition of having inserted by upper punch 3 and bottom punch 4, and heating 
Samples M and M at the surrounding heater 1 The upper ram 5 is dropped, with the upper ram 5 
and the bottom ram 6, high compressive force is made to act on Sample M through vertical 
punch 3 and 4, and, thereby, diffused junction of the samples M and M is carried out. 
Conventionally, in such hotpress equipment, the hit side of the upper ram 5 and upper punch 3 
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was made flat, as shown in drawing 10 . 
% [0003] 

By the way, in the above hotpress equipments, the processing error of a pressed object (upper 
punch, bottom punch, sample) may accumulate, and as exaggeratingly shown in drawing 10 , an 
inclination may be generated on upper punch 3. At this time, with the conventional press-ram 
structure, since the hit side of the upper ram 5 and upper punch 3 is flat, there is the following 
fault. 

(a) The planar pressure of a hit side becomes an ununiformity and the junction quality of a 
product deteriorates. 

(b) It may be in a piece push condition, the bending force may act on the upper ram 5, and, for 
this reason, the top ram 5 may break. 

Then, even when the parallelism of the hit side of an upper ram and upper punch has not come 
out conventionally, the press-ram structure in press equipment as shown in drawing 6 and 7 as 
what whose planar pressure of a hit side is uniform and does not have fear of breakage of a 
press ram is known (JP,63-29697,U). 
[0004] 

Press-ram structure in this press equipment is characterized by having formed the lower limit 
side of the upper ram 10 in the convex spherical surface 11, as shown in drawing 6 and drawing 
7 , having hung the spherical-surface seat 14 which has the concave spherical surface 13 which 
the convex spherical surface 11 of the upper ram 10 contacts rockable to the lower limit of the 
upper ram 10, having arranged it in it, and moreover forming evenly the hit side of the 
spherical-surface seat 14 and upper punch 12 between the upper ram 10 and upper punch 12. 
[0005] 

According to the above-mentioned press-ram structure, if the upper ram 10 is dropped, the 
inferior surface of tongue of the spherical-surface seat 14 first hung to the lower limit will 
contact the top face of upper punch 12. Since the contact side of upper punch 12 and the 
spherical-surface seat 14 is flat, when upper punch 12 inclines, the spherical-surface seat 14 
will incline freely within the limits of Clearance T according to the inclination of upper punch 12, 
and will carry out very small rotation to the upper ram 10. If the upper ram 10 is further 
dropped from this condition, the spherical-surface seat 14 will be supported by upper punch 12, 
and it will not descend any more. Although only the upper ram 10 descends relatively to the 
spherical-surface seat 14 and the convex spherical surface 1 1 of the lower limit is soon 
pressed against the concave spherical surface 13 of spherical-surface seat 14 top face, since 
both sides are the spherical surface, the magnitude of a hit side is always kept constant and 
uniform planar pressure acts on a hit side. 

According to the above-mentioned operation, even if this press-ram structure has some 
inclinations and a gap in the hit side of the upper ram 10 and upper punch 12, it will not be in a 
piece push condition, but the effectiveness that uniform planar pressure starts a hit side is 
acquired. 
[0006] 

[Problem(s) to be Solved by the Device] 

By the way, in order to raise working efficiency and productive efficiency in recent years, 
performing press processing to two or more samples at once is also performed. And as applying 
the above-mentioned press-ram structure shown in drawing 6 and drawing 7 also in such a 
case is examined, for example, it is shown in drawing 8 , it considers carrying out coincidence 
push of two or more samples M and M — with the upper ram 10 of one shaft. 
However, each up punch 12 and 12 on which direct press is made to act on Sample M and M — 
as it sets in that case and is exaggeratingly shown in drawing 8 — If a level difference and an 
inclination are in between Producing per piece in the spherical-surface seat 14, upper punch 12, 
and 12 — had the fault that the junction quality of a product may deteriorate, and it may not be 
avoided, but the planar pressure of a field might become an ununiformity per for this reason, it 
may be in a piece push condition, and the upper ram 10 might break. 
[0007] 

This design was made in view of the above-mentioned situation, can push two or more punch 
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by the'press ram of one shaft, and moreover, even when a level difference and an inclination 
are between each punch, its press distribution of each punch is uniform, and it aims at offering 
the press-ram structure in press equipment without fear of breakage of a press ram. 
[0008] 

[Means for Solving the Problem] 

The press-ram structure in the press equipment concerning this design In order to press two or 
more samples to coincidence through these punch by pressing two or more punch caudad by 
the press ram of one shaft It is the press-ram structure in the press equipment to which the 
block object for transmitting the thrust of a press ram to each punch between a press ram and 
each punch is made to come to intervene. While an inside forms in the upper part of said block 
object the 1st crevice made into the concave spherical surface The convex spherical surface 
which enables field contact of the sliding of the inside of this 1st crevice is formed in the lower 
limit section of said press ram. While equipping with a block object in all the directions to a 
press ram in the rockable condition by making the 1st crevice carry out fitting of the lower limit 
section of this press ram Two or more 2nd crevices where the inside was made into the 
concave spherical surface at the lower part of said block object, respectively are formed in the 
location corresponding to each punch. Fitting of the hemisphere made into the convex spherical 
surface an outside surface enables field contact of the sliding of the inside of the 2nd crevice 
of in these 2nd crevices is carried out pivotable, respectively. While making each [ these ] 
hemisphere contact to said each punch, respectively, it is characterized by coming to form the 
contact side of each hemisphere and each punch in the flat side which carries out field contact 
mutually. 
[0009] 
[Function] 

According to the above-mentioned configuration, if a press ram is dropped, each hemisphere of 
the block object with which the lower limit section is equipped will contact each punch, but 
when the top face of each punch has an inclination, very small rotation of each hemisphere is 
carried out to a block object into the 2nd crevice, and it inclines according to the inclination of 
the top face of the punch by which each contacted. Moreover, when there is a level difference 
between [ of each punch ] top faces, to a press ram, very small rocking of the block object is 
carried out, and it inclines corresponding to the level difference. 
[0010] 

Between a press ram and a block object and between a block object and a hemisphere, 
although the inferior surface of tongue of each hemisphere will carry out field contact on the 
top face of each punch and the thrust of a press ram will be transmitted to each punch through 
a block object by this, since thrust is transmitted by each by field contact of the spherical 
surfaces, it hits, while the magnitude of a hit side is always kept constant, and equal planar 
pressure acts on a field. Moreover, in accordance with the pressing-down direction of a press 
ram, as for a block object and the planar pressure to a hemisphere, planar pressure 
perpendicular to the hit side of punch and a sample acts. 
[0011] 
[Example] 

Hereafter, the example of this design is explained with reference to a drawing. 
First, the 1st example is explained with reference to drawing 1 thru/or drawing 3 . In these 
drawings, a sign 20 is press equipment equipped with the press-ram structure of the 1st 
example. This press equipment 20 Three punch 22 for pressing the press ram 21 of one shaft, 
three samples M, and M — , respectively, and 22 — , The lower limit section of a press ram 21 is 
equipped, it consists of a press ram 21, and each punch 22 and the block object 26 of 22 — 
which intervenes in between, and three hemispheres 30 and 30 — are attached in the lower 
part of the block object 26 corresponding to each punch 22 and 22 — . 
[0012] 

The lower part is formed in breadth at last of the taper section 23, and, as for the press ram 21, 
the convex spherical surface 24 is formed in the lower limit section. By the 1st crevice 25 
where the inside was made into the concave spherical surface 27 being formed in the upper 
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part oFthe*block object 26 on the other hand, inserting the lower limit section of a press ram 21 
in this 1st crevice 25, and attaching covering 28 in the top face of the block object 26 A press 
ram 21 shall be equipped with the block object 26 in the condition rockable in all the directions, 
and field contact of the sliding of the convex spherical surface 24 of a press ram 21 shall be 
enabled to the concave spherical surface 27 of the 1st crevice 25. 
[0013] 

As shown in drawing^} (a), covering 28 is the hal^rate annular thing which has the taper hole 29 
corresponding to the taper section 23 of a press ram 21 in the center, and the press ram 21 is 
equipped with it by ****ing this covering 28 on the top face of the block object 26, and carrying 
out stop immobilization so that the block object 26 may not fall out. 
[0014] 

Between the 1st crevice 25 of the block object 26 with which it was equipped as mentioned 
above, and the press-ram 21 lower-limit section, the clearances S and T as shown in drawing J 
are secured. It is a clearance between the inner skin of the 1st crevice 25, and a press-ram 21 
lower-limit section peripheral face, and Clearance T is a clearance between the convex 
spherical surface 24 and the concave spherical surface 27 of the 1st crevice 25, and the block 
object 26 can rock Clearance S freely to a press ram 21, and it enables it to displace it in the 
vertical direction within the limits of Clearance T by having secured these clearances S and T. 
[0015] 

On the other hand, as shown in drawing 1 thru/or drawing 3 , the 2nd three crevice 31 where 
the inside was made into the fixed concave spherical surface 33 of curvature and 33 — , 
respectively, and 31 — are formed in the lower part of the block object 26. In this case, each 
2nd crevice 31 and 31 — are the 2nd crevice [ in / it is formed in the location corresponding to 
each punch 22 and 22 — , and / the lower part of the block object 26 ] 31 and 31. — Let 
arrangement be the location of the 2nd crevice 31 and 31 — where a balance is maintained for 
three as a whole the core [ axial center 21a of a press ram 21 ]. 
[0016] 

And the hemisphere 30 and 30 — by which the outside surface was made the 2nd crevice 31, 
the convex spherical surface 32 of 31 — field contact of the sliding of an inside of can be 
enabled, and 32 — are attached in those 2nd crevice 31 and 31 — pivotable, respectively. Each 
[ these ] hemisphere 30 and 30 — contact to each punch 22 and 22 — , respectively, and are 
[ each hemisphere 30, 30 — , and ] each punch 22 and 22. — It is the contact side 30 and 30, 
i.e., hemispheres. — Each top-face 22a and 22a — is made into the flat side of punch 22 and 22 

— which carries out field contact mutually with inferior-surface-of-tongue 30a and 30a — . 
[0017] 

Attachment is performed by [ of these hemispheres 30 and 30 — ] putting covering 34 in the 
condition to the 2nd crevice 31 and 31 — of having made the concave spherical surface 33 and 
33 — carrying out field contact of the convex spherical surface 32 and 32 — . As shown in 
drawin g 3 (b), it considered as 3 rates, and he is trying not to be prevented in the rotation to 
the block object 26 of a hemisphere 30 and 30 — , while covering 34 has a hemisphere 30, and 
the convex spherical surface 32 and the taper hole 35 of a configuration set by 32 — of 30 — , 
without a hemisphere 30 and 30 — dropping out by ****ing these coverings 34 on the inferior 
surface of tongue of the block object 26, and carrying out stop immobilization. In addition, a 
thing may 2 rates or really be used for the above-mentioned covering 34. 
[0018] 

In the press-ram structure of the above configuration, if a press ram 21 is dropped, flat 
inferior-surface-of-tongue 30a of a hemisphere 30 and 30 — and 30a — will contact flat top- 
face 22a of punch 22 and 22 — , and 22a — first. Here, it is punch 22 and 22. — It is punch 22 
and 22 in that top-face 22a and 22a — has an inclination ****. — Top faces 22a and 22a — 
When there is a level difference mutually, a hemisphere 30 and 30 — Punch [ — Punch 22 and 
22 / — Top-face 22a and 22a — sticks, and will be in a field contact condition. ] 22 and 22 by 
which it rotated freely to the block object 26, and each has contacted — Top faces 22a and 
22a — According to an inclination, it inclines, respectively and they are hemispheres 30 and 30. 

— Inferior surfaces of tongue 30a and 30a Moreover, punch 22 and 22 — Since it can displace 
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in the ^erttcaL direction while being able to incline freely to a press ram 21, without the block 
object 26 receiving resistance in any way within the limits of Clearances S and T to a mutual 
level difference, the block object 26 inclines corresponding to the level difference. 
[0019] 

When a press ram 21 is further dropped from this condition, the block object 26 is punch 22 and 
22. — It is supported by top-face 22a and 22a — , and more than it, it does not descend, 
therefore only the press ram 21 descends relatively to the block object 26, and the convex 
spherical surface 24 of that lower limit section sticks to the concave spherical surface 27 of 
the 1 st crevice 25 soon. 

Under the present circumstances, since these spherical surfaces always carry out field contact 
even if the block object 26 inclines to a press ram 21, the magnitude of both hit side does not 
change, but is always fixed, and the planar pressure from the press ram 21 to the block object 
26 acts equally. Hemispheres 30 and 30 which similarly are attached in it pivotable with the 2nd 

crevice 31 of the block object 26 lower part, and 31 Since the convex spherical surface 

32 and 32 — are also the spherical surfaces, they are hemispheres 30 and 30. — Planar 

pressure also acts equally. 

[0020] 

Moreover, the block object 26 and hemispheres 30 and 30 — In accordance with the pressing- 
down direction of a press ram 21, as for planar pressure, planar pressure perpendicular to a hit 
side with Sample M and M — acts with punch 22 and 22 — . Furthermore, to the midst currently 
pressed as mentioned above, even if an inclination and a level difference may arise in punch 22 
and 22 — , a hemisphere 30, 30 — , and the block object 26 follow in footsteps of it, and incline, 
and the above-mentioned operation always continues. 

[0021] It sets, when pushing two or more punch 22 by the press ram 21 of one shaft, and 22 — 
according to the press-ram structure of the 1 st example where it explained above, and it is 
each punch 22 and 22. — Even when a level difference and an inclination are in between, while 
not being in a piece push condition but being able to attain equalization of product quality, the 
breakage accident of a press ram 21 etc. can be prevented. 
[0022] 

Drawi ng 4 and dra wing 5 show the 2nd example of this design. The point that a sign 40 is press 
equipment equipped with the press-ram structure of the 2nd example in these drawings, and 
this press equipment 40 differs from the 1st example While the lower limit section of a press 
ram 41 is formed in the convex spherical surface 42 of fixed curvature, it corresponds to it. The 
1st crevice 43 of the block object 44 The inside is in having equipped the press ram 41 with the 
block object 44, where it considers as the concave spherical surface 45 of the same curvature 
as the convex spherical surface 42 and field contact of the sliding of these convex spherical 
surface 42 and the concave spherical surface 45 is enabled. That is, in this example, the block 
object 44 had carried out spherical-surface support without the clearance to the press ram 41. 
[0023] 

It also sets in the **** 2 example and is punch 22 and 22. — When a level difference and an 
inclination are in between, although there are some sliding frictions, to a press ram 41, the block 
object 44 rocks freely, and inclines, therefore the same effectiveness as the 1st example is 
acquired. 
[0024] 

In addition, in each above-mentioned example, although punch 22, 22 — and a hemisphere 30, 
and 30 — considered as the configuration which consists of three respectively in order to 
press three samples M and M — in coincidence, those numbers can also be made the 
configuration which consists of two or four or more respectively. Moreover, the 2nd crevice 31 
and 31 of the block objects 26 and 44 in the 1st and 2nd examples although Clearances S and T 
were formed in the 1st example between the press-ram 21 lower-limit section and the concave 
spherical surface 27 of the block object 26 — Hemispheres 30 and 30 — You may make it 
secure the clearance same also in between between the convex spherical surface 32 and 32 — . 

[Effect of the Device] 
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According^to the press-ram structure in the press equipment of this design, the following 
% effectiveness can be done so as explained above. 

(a) When a level difference and an inclination are between each punch which faces carrying out 
coincidence push of two or more samples by the press ram of one shaft, and presses this 
sample A hemisphere rotates naturally to a block object, and the inferior surface of tongue 
sticks to a punch top face, and a block object inclines naturally corresponding to a level 
difference. Moreover Since the force from a press ram is transmitted by contact of the 
spherical surfaces, a press ram, a block object and a block object, and a hemisphere have 
uniform press distribution, and do not have fear of breakage of a press ram. 

(b) Therefore, it becomes possible by carrying out coincidence push of two or more samples by 
the press ram of one shaft to mass-produce the product which junction quality equalized. 

(c) the whole up surface of each sample — continuing — since homogeneity press is possible - 
- especially — press — it is suitable for the application of diffused junction with a very small 
variation rate. 

(d) When the bending force does not act on a press ram but there is no fear of breakage, say 
that a configuration prepares the spherical surface, and since [ easy ] there are moreover also 
no stress raisers, even if it uses a weak thing for bending, such as a graphite, as each ingredient 
of a press ram, a spherical-surface block, and a hemisphere, it is satisfactory in respect of 
reinforcement and endurance. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional side elevation showing the 1st example of press equipment 
equipped with the press-ram structure by this design. 

[Drawin g 2] It is the sectional side elevation showing the press working state of this example. 
[Drawin g 3] (a) is the A~A line view Fig. of drawin g 1 , and (b) is the B-B line view Fig. of 
drawin g 1 . 

[Drawing 4] It is the sectional side elevation showing the 2nd example of press equipment 
equipped with the press-ram structure by this design. 

[Drawing 5] It is the sectional side elevation showing the press working state of this example. 
[Drawing 6] It is the sectional side elevation showing an example of the conventional press-ram 
structure. 

[Drawing 7] It is the sectional side elevation showing the press working state of the example of 

[Drawing 8] In order to explain the trouble of the example of it is the sectional side 

elevation exaggerated and shown. 

[Drawing 9] It is the sectional side elevation showing the hotpress equipment whole outline 
equipped with the press-ram structure of the general former. 

[Drawing 10] In order to explain the trouble of the example of ******, it is the side elevation 
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exaggerated arid shown. 
[Description of Notations] 

20 .... Press equipment 

21 .... Press ram 

22 .... Punch 

22a .... Top face of punch (contact side) 

24 .... Convex spherical surface 

25 .... The 1 st crevice 

26 .... Block object 

27 .... Concave spherical surface 

30 .... Hemisphere 

30a .... Hemispheric inferior surface of tongue (contact side) 

31 .... The 2nd crevice 

32 .... Convex spherical surface 

33 .... Concave spherical surface 
M .... Sample. 
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DRAWINGS 



[ Drawin g 1] 




[Drawing 2] 
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[Dra win g 6] 




[Drawing 3] 

(b) 




34 



[ Drawin g 4] 
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[ Drawin g 5/j . 




[Drawing 7] 




[Drawing 8] 




[Drawing 1 0] 
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